Abbreviations used in this paper: ECoG = electrocorticography; EEG = electroencephalography; MR = magnetic resonance; MTS = mesial temporal sclerosis; TLE = temporal lobe epilepsy.
EDICALLY refractory TLE is currently treated by a variety of surgical techniques including tailored anterior temporal lobectomy guided by intraoperative ECoG, standardized anterior temporal lobectomy with or without ECoG, and amygdalohippocampectomy with sparing of the lateral temporal neocortex. All these approaches provide for an extensive resection of mesial temporal lobe structures, particularly the hippocampus. Each technique has purported advantages; however, similar seizure control rates have been reported for all three. For both standardized anatomical resections and amygdalohippocampectomies, the extent of hippocampal resection varies among surgeons, most of whom believe that maximizing the extent of hippocampal removal will improve seizure outcome. Surgeons who perform a tailored resection usually decide how much hippocampus should be removed, based on the extent of the interictal epileptiform abnormalities or preoperative scalp, subdural, and/or depth electrode ictal recordings. 40 There is no consensus among epilepsy surgeons concerning how much hippocampus should optimally be removed. 21, 23, 28, 42 However, the most common cause of failed temporal lobectomy is thought to be inadequate hippocampal resection. 14, 32, 45 Support for a more radical hippocampal resection was provided by a randomized prospective study conducted by Wyler, et al. 46 In their study all patients who were candidates for a mesial temporal resection were randomized to an anatomical hippocampal resection that was deemed either partial (extending to the anterior peduncle) or total (extending to the collicular cistern), regardless of any differences in regional electrophysiological abnormalities, as detected during the preoperative evaluation. The authors found that patients who underwent a total hippocampal resection were more likely to be seizure free and have a longer average time to their first postoperative seizure. However, 38% of the patients who underwent partial resections became seizure free, raising the issue of whether this subgroup of patients 
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Object. Among the variety of surgical procedures that are performed for the treatment of medically refractory mesial temporal lobe epilepsy (TLE), no consensus exists as to how much of the hippocampus should be removed. Whether all patients require a maximal hippocampal resection has not yet been determined.
Methods. At the University of Washington, all TLE operations are performed in a tailored fashion, guided by electrocorticography (ECoG). The amount of hippocampal resection is determined intraoperatively by the extent of interictal epileptiform abnormalities on ECoG recorded from that structure, resulting in a hippocampal resection that is individualized for each patient. Using this approach, the authors prospectively observed 140 consecutive patients who underwent surgery for mesial TLE with pathological diagnoses of either mesial temporal sclerosis with neuronal loss (MTS group) or mild gliosis without neuronal loss (non-MTS group) to determine whether the extent of hippocampal resection correlates with outcome when a tailored approach is used. Additionally, the authors analyzed whether the presence of residual interictal epileptiform activity on ECoG following mesial temporal resection predicts poorer seizure control.
With at least 18 months of clinical follow up, 67% of the 140 patients were seizure free or had only a single postoperative seizure. There was no correlation between the size of the hippocampal resection and seizure control in the group as a whole or when stratified by pathological subtype. Using an intraoperatively tailored strategy, individuals with a larger hippocampal resection (Ͼ 2.5 cm) were not more likely to have seizure-free outcomes than patients with smaller resections (p = 0.9). Additionally, both MTS and non-MTS patients, in whom postoperative ECoG detected residual epileptiform hippocampal (but not cortical or parahippocampal) interictal activity following surgical resection, had significantly worse seizure outcomes (p = 0.01 in the MTS group; p = 0.002 in the non-MTS group).
Conclusions. Intraoperative hippocampal ECoG can predict how much hippocampus should be removed to maximize seizure-free outcome, allowing for sparing of possibly functionally important hippocampus.
can potentially be identified and spared a larger hippocampal resection.
One of the problems with performing an extended hippocampal resection in all patients is the possibility that it may increase the rate of postoperative memory deficits. Patients in whom a larger hippocampal resection has been performed have been found to have a greater impairment in verbal memory following dominant temporal resection or in nonverbal memory following nondominant temporal resection. 16, 24, 27, 29 However, other studies have found no correlation between memory outcome and the extent of hippocampal resection. 17, 44, 46 Some investigations show that postoperative memory decline correlates most closely with a lack of pathologically demonstrated hippocampal neuronal loss. 3, 4, 11, 25, [34] [35] [36] At the University of Washington, all anterior TLE surgeries are performed in a tailored fashion, limiting hippocampal resection to the portion identified by intraoperative ECoG to have interictal epileptiform activity. In our earlier series of patients managed in this way, there was a suggestion that larger hippocampal resections were not associated with a better outcome. 31 In the present study, the hippocampus was removed en bloc, and the extent of resection was measured intraoperatively. An exception was made in patients in whom definite memory function had been identified on the side of the planned resection by using preoperative amobarbital (Wada) testing. In those patients, the hippocampal resection was restricted to the more anterior hippocampus, sometimes leaving electrophysiologically abnormal hippocampus in situ.
The use of intraoperative ECoG to guide epilepsy surgery remains controversial. Several early studies suggested that postresection ECoG findings correlate with outcome. 1, 5, 20 Many more recent reports have not supported this contention. 7, 8, 37, 43 However, all these investigations concentrated on neocortical epileptiform ECoG abnormalities without specifically addressing hippocampal ECoG findings. Thus the present study addresses three interrelated questions: 1) Does the extent of hippocampal resection correlate with postoperative seizure control when the surgery is guided by hippocampal ECoG? 2) Can the extent of the abnormality found on intraoperative hippocampal ECoG be used to determine how much hippocampus should be resected? 3) Is seizure outcome worse in patients in whom there are residual hippocampal interictal epileptiform abnormalities following surgical resection? Results applicable to the first two questions, based on a minority of the cases in the present series, were previously published in abstract form. 39 
Clinical Material and Methods

Patient Demographics
Of 143 consecutive MTS and non-MTS patients who underwent surgery for medial TLE, more than 18 months follow up was available in 140 individuals including 72 women and 68 men. The patient's ages at operation ranged from 7 to 59 years, with a mean of 32 years. Seventy-one resections were performed on the left side and 69 on the right side. There were 84 MTS patients and 44 non-MTS patients; the hippocampal specimen was insufficient for pathological stratification in 12 individuals. The follow-up period ranged from 18 to 64 months, with an average of 30 months.
Patient Selection
This study included all patients with medically intractable complex partial seizures of medial temporal lobe origin, without evidence of either a mass lesion or developmental abnormality, who were surgically treated within a 5-year period (1991) (1992) (1993) (1994) (1995) at the University of Washington. Patients were excluded if a preoperative MR imaging or postoperative pathological study documented the presence of one of the following pathological lesions: intrinsic brain tumor, vascular malformation, hamartoma, or cortical dysgenesis. All patients with mesial temporal lobe sclerosis (MTS group) as well as individuals with minimal hippocampal pathological findings (non-MTS group) were included, which corresponds to patients described in previous series who had either mesial temporal lobe sclerosis or no significant hippocampal pathological findings or paradoxical TLE. All patients had complex partial seizures, with or without secondary generalization.
Surgical treatment was offered to all patients based on a concordance of data from presurgical evaluation, as previously described. 30, 38 Briefly, all patients underwent EEG recording, MR imaging, sodium amobarbital (Wada) intracarotid perfusion, and neuropsychological testing, resulting in lateralization of the seizure process to one anterior temporal lobe. In the majority of patients video EEG telemetry was used to monitor ictal events. Several seizures were analyzed for ictal onset. Brain MR imaging included coronal images of the temporal lobes in all patients, using both T 1 -and T 2 -weighted images to assess hippocampal atrophy and an increased hippocampal T 2 signal. In the later 3 years of the study, high-resolution phase-arrayed surface coils were used to allow better definition of local hippocampal pathological conditions. Wada testing was applied to lateralize language and memory function between the two hemispheres, and neuropsychological testing strengthened this localization by providing information regarding temporal lobe dysfunction. If all these studies implicated the same temporal lobe in the pathogenesis of a patient's seizures, a tailored anterior temporal lobectomy was performed. In those patients with discordant test results, nonlocalizing EEG, or bilateral temporal seizure onset according to scalp EEG findings, intracranial monitoring with subdural strip and/or grid electrodes was performed to confirm a unilateral side of seizure onset. A minority of patients did not undergo either video EEG monitoring or invasive recording before surgery. In these individuals strictly unilateral interictal epileptiform abnormalities were confirmed by multiple preoperative EEG studies, and there was no discordance on any of the other preoperative studies. 18 
Intraoperative ECoG and Surgery
All patients underwent tailored temporal lobe resections performed by one neurosurgeon (G.A.O.) using intraoperative ECoG and functional mapping techniques, as previously described. 30, 38 The majority of the operations were performed with the patient in a state of local anesthesia and propofol sedation. Propofol administration was discontinued before recordings were commenced, and these were continued until the EEG was continuous, without burst suppression. Seven operations were performed after general anesthesia had been induced in patients who had undergone extraoperative mapping with a subdural grid or who were believed to be poor candidates for an awake surgery because of age or inability to cooperate. An initial round of ECoG was performed using carbon-tipped ball electrodes placed over the lateral temporal surface and three four-contact strip electrodes sampling the anterior, middle, and posterior inferior surfaces of the temporal lobe, respectively. The site of lateral resection was based on the results of functional mapping (indicating dominant hemisphere cases) combined with the location of interictal spikes, if present.
Following resection of the anterior and lateral neocortex with exposure of the temporal horn of the lateral ventricle, strip electrodes having four contacts separated by 1 cm were placed onto the hippocampal surface in the ventricle and inferiorly beneath the parahippocampal gyrus. Resection of the medial structures was then performed, guided by this second stage of ECoG recordings (Fig. 1) . The hippocampal resection extended to just beyond the most posterior contact of the hippocampal strip that had epileptiform activity, unless concerns about memory indicated a limited hippocampal removal. Hippocampal surface interictal spikes were typically positive, whereas those recorded from the parahippocampal gyrus were typically negative. Following resection of the hippocampus, parahippocampus, and caudal amygdala, postresection ECoG was performed. If hippocampal epileptiform activity was still present, a greater portion of the hippocampus was removed until the final ECoG was free of epileptiform activity or until resection was stopped because of memory concerns. If residual parahippocampal or new or residual lateral neocortical ECoG epileptiform activity was detected without any hippocampal activity, no further resection was conducted. The extent of hippocampal resection was determined by two complementary methods: 1) the hippocampus was removed en bloc and measured; and 2) the distance was measured from the uncal recess anteriorly to the cut end of the hippocampus posteriorly. An exception to the practice of removing all hippocampus that exhibited interictal spikes was made in patients with memory function present on the side of resection, as determined by preoperative Wada testing. In those patients, resection was limited to the anterior hippocampus.
Pathological Investigation
All resected specimens underwent pathological analysis that included cresyl violet and hematoxylin and eosin staining to determine the integrity of the hippocampal cell layers, as well as glial fibrillary acidic protein staining to assess the astrocytic reaction. Timm's staining was performed to assess the degree of sprouting of inner molecular layer mossy fibers. The pathological findings were reviewed independently in a blinded fashion by a single neuropathologist with expertise in epilepsy (D.E.B.). Based on the presence or absence of cell loss in the hippocampal pyramidal CA fields, patients were stratified into the MTS or non-MTS group. If there was focal neuronal loss in CA1, CA3, or the hilum, the patient was included in the MTS group.
Patient Outcome
Outcome was determined from a review of a prospectively maintained database reporting seizure frequency at each postoperative visit. For this study, patient outcome was classified on the basis of seizure occurrence reported at the latest follow-up visit. Any postoperative events, including simple partial auras, were considered seizures. No seizures were excluded from the analysis, including those related to antiepileptic drug withdrawal, substance abuse, or subsequent trauma. Outcome was stratified into three groups: Class I, patient is completely seizure free or has experienced only a single postoperative seizure (including aura); Class II, patient has at least a 75% reduction in seizure frequency; and Class III, patient has less than a 75% reduction in seizure frequency. Seizure outcome was compared among patients who underwent different amounts of hippocampal resection as well as between patients with and without postresection residual ECoG epileptiform activity. For these between-group comparisons, the chi-square test was used unless one of the subgroup values was small (Յ 5), in which case Fisher's exact test was selected. Pearson's correlation coefficient was used for correlation assessment between the extent of hippocampal resection and outcome grade. Differences were considered statistically significant when the probability value was 0.05 or lower.
Results
Patient Outcome
Overall, 94 (67%) of the 140 patients were seizure free or experienced only a single postoperative seizure (Class I); 28 (20%) had at least a 75% reduction in seizures (Class II), and 18 (13%) had less than a 75% reduction in seizures (Class III). There was no significant difference in outcome between resections performed on the left side (70% Class I) and those performed on the right side (64% Class I) (p = 0.33). In the MTS group, 74% of the patients had Class I outcome, whereas in the non-MTS group, 61% of patients were seizure free at their latest follow-up visit (p = 0.15).
Extent of Hippocampal Resection and Patient Outcome
Hippocampal resection, which was tailored according to findings on each patient's ECoG, ranged in size from 5 to 46 mm (mean 27.9 mm). No correlation was found between the extent of hippocampal resection and the patient's outcome grade (r = Ϫ0.08, p = 0.31; Fig. 2A ). The 28.5-mm mean hippocampal resection in patients with an excellent (Class I) outcome was not significantly different from the 26.8-mm mean resection in patients with Class II and Class III outcomes (p = 0.25; Fig. 2B ). The hippocampal resection size distributions for patients with Class I outcomes and those with Class II and III outcomes were similar, forming similar gaussian distributions (Fig. 3) .
Examining the relationship between the size of hippocampal resection and outcome, we found that no statistically significant correlation was present. Defining a small hippocampal resection as any hippocampectomy less than 20 mm and a small-to-medium hippocampal resection as less than 25 mm, 16 patients underwent a small resection, whereas 38 individuals had a small-to-medium resection. There was no difference in outcome between these groups when compared with the 102 patients who underwent surgery in which at least 25 mm of hippocampus was resected. Sixty-nine percent of patients who underwent small hippocampal resections and 66% of patients who underwent small-to-medium hippocampal resections had Class I outcomes, whereas 69 (68%) of the 102 patients in whom at least 25 mm of hippocampus was resected were either seizure free or experienced only a single seizure (p = 0.9; Table 1 ). Stratifying patients according to the presence or absence of MTS, patients with smaller resections had outcomes similar to those with larger resections.
Postresection ECoG Results
All 140 patients underwent postoperative ECoG after completion of their tailored surgical resection. Epileptiform activity was recorded postoperatively in 69 patients, but not in 71 patients. The location of the abnormal ECoG activity in the 69 patients is shown in Table 1 . Of 21 cases in which positive hippocampal findings were found on postoperative ECoG, there were nine cases of isolated hippocampal epileptiform discharges and 12 cases of hippocampal epileptiform activity in association with either lateral neocortical or parahippocampal activity. The presence of spikes in the postresection recordings in any of the three areas was associated with a worse outcome when compared with findings in patients with no postresection epileptiform activity (p = 0.02). However, when we controlled for the presence of hippocampal discharges, postresection neocortical or parahippocampal spikes did not predict poorer seizure control when compared with negative findings on postoperative ECoG (p = 0.38). Of the 48 patients in whom either parahippocampal or neocortical postresection spikes were recorded on ECoG, 33 (69%) had Class I outcomes; of the 71 patients in whom no epileptiform activity was found on ECoG, 54 (76%) had Class I outcomes. The presence of de novo postresection cortical ECoG spikes was similarly not predictive of a worse outcome.
Postoperative hippocampal spikes, alone or together with other areas of ECoG-confirmed abnormal activity, were highly predictive of outcome. (119 patients) or with no epileptiform activity at all on final ECoG (71 patients), postresection epileptiform activity in the hippocampus was found to be highly significantly associated with a worse outcome (p Ͻ 0.001). Only 29% of the 21 patients with positive findings on postoperative hippocampal ECoG had a Class I outcome in contrast to 73% of the 119 patients who had no hippocampal epileptiform activity and 76% of the 71 patients with no epileptiform activity at all on the final ECoG (Table 1) . In both MTS and non-MTS groups, postresection hippocampal spikes were highly predictive of a worse outcome. In the non-MTS group, none of the six patients with positive postresection hippocampal findings were seizure free, whereas 71% of the 38 patients without hippocampal spikes postresection were seizure free (p Ͻ 0.001). Among the MTS group, 40% of the 10 patients with positive postresection hippocampal findings were seizure free, whereas 78% of the 74 patients without hippocampal spikes postresection were seizure free (p = 0.01).
In 21 patients postoperative epileptiform activity was detected in the hippocampus (resection range 7-30 mm, mean 21.2 m; in eight of 21 patients resection was Ն 25 mm). In this group, there was no significant correlation between the extent of hippocampal resection and outcome grade (r = 0.29, p = 0.2). In seven of these cases (resection range 15-30 mm, mean 21 mm; in three of seven patients resection was Ն 25 mm), further hippocampal resection was not performed because of significant concerns about memory (ipsilateral memory function on preoperative Wada testing together with intraoperative memory mapping deficits, when tested). In the majority of the remaining 14 cases, following resection of the area of predominant ECoG epileptiform activity in the anterior hippocampus, the more posterior, hippocampal residual epileptiform discharges were very sparse and, at the time of the study, of unclear significance. In rare instances, hippocampal resection was limited because of evidence of bilateral mesial temporal lobe damage: in one patient there were contralateral mesial temporal MR imaging abnormalities, and in two other patients there were bilateral seizure onsets, with the majority arising from the side in which surgery was performed.
Discussion
There are two main findings of this study: 1) hippocampal resection guided by intraoperative ECoG, in which each resection is tailored to the anteroposterior extent of ECoG-confirmed epileptiform abnormality, leads to seizure outcomes that are not significantly different in patients with small or large hippocampal removals; and 2) when all ECoG-confirmed active hippocampal tissue is not removed intraoperatively, outcome from medial TLE surgery is significantly worse. These findings provide evidence that intraoperative hippocampal ECoG can predict the required extent of hippocampal resection in TLE surgery.
Many epilepsy centers currently remove the majority of the hippocampus in an attempt to maximize seizurefree outcome. Treatment failures that result from an initial anterior temporal resection are generally thought to be caused by inadequate hippocampal resection. 14, 32, 45 However, it remains unclear whether all TLE patients require maximum resections. In cases of mesial temporal lobe sclerosis, neuronal loss and gliosis is greatest in the anterior hippocampus.
2 Long-term depth electrode recordings have indicated that the posterior hippocampus is more epileptogenic than the anterior hippocampus only 20% of the time. 41 In a prospective, randomized fashion, Wyler, et al., 46 addressed the issue of the extent of hippocampal resection. They found that a total hippocampectomy (extending to the level of the superior colliculus) provided statistically superior seizure outcome in comparison with a partial hippocampectomy (extending to the anterior edge of the cerebral peduncle). Unfortunately, because hippocampal ECoG was not performed, the extent of resection in their subgroups cannot be compared electrophysiologically. However, nearly 40% of patients who were randomized to the very limited hippocampal resection were seizure free postoperatively.
Our results provide evidence that seizure outcome is the same for all sizes of hippocampal resection if the amount of hippocampectomy is determined using hippocampal electrophysiology. This finding is particularly relevant for the issue of memory function after medial temporal surgery because there is evidence that removing larger amounts of hippocampus results in greater memory dysfunction postoperatively. 16, 24, 27, 29 In patients with memory function ipsilateral to the side of surgery, postoperative memory loss is greater if there is less preoperative neuronal loss in the CA3 region of the hippocampus. 3, 4, 11, 25, [34] [35] [36] In addition, although the study conducted by Wyler, et al., 46 found no overall statistical difference in memory performance after large or small hippocampal resections, a higher proportion of patients with larger hippocampal resections suffered major memory loss. Thus, preserving hippocampus that has been histologically and electrophysiologically verified to be more normal and that lies posterior to the region of ECoG-confirmed abnormal tissue may potentially allow for greater memory retention without sacrificing seizure control. This is particularly important for patients at risk for memory loss after undergoing a temporal resection, in whom a very limited resection can be performed if the ECoG reveals only anterior temporal spikes. We do not have sufficient postoperative memory information on this patient population to determine whether a more limited hippocampal resection guided by intraoperative ECoG preserves memory function, although a previous investigation by Jooma and colleagues 21 suggests that it may. Further studies are planned to address this issue.
The second major finding of this study is that the presence of postoperative epileptiform spikes in the hippocampus is highly predictive of worse seizure outcome. If residual spikes are present in the hippocampal formation, we advocate further hippocampal resection until no epileptiform activity can be detected on ECoG. If the patient is memory dominant on the side of resection, a worse seizure outcome is likely if hippocampal epileptiform activity remains following a more limited anterior resection.
Our results contrast with those of several recent reports in which a lack of correlation between postresection residual epileptiform activity and patient outcome has been described. 8, 37, 43 This discrepancy is likely the result of differences in the ECoG recording technique and analysis. Although many reports have addressed the issue of postoperative ECoG activity, no previous investigations have specifically addressed postoperative hippocampal recording in a large patient population. This methodological difference is important, given our finding that hippocampal, but not neocortical or parahippocampal, postresection ECoG spiking predicts poorer seizure outcome. Table 2 outlines many of the recent reports that have addressed this specific issue. It is clear that to date studies have been very heterogeneous with regard to patient inclusion criteria, operative procedure performed, type of anesthesia, location and timing of postoperative ECoG recording, and method of ECoG analyses. These differences limit the ability to compare different studies.
In most reports the authors have quantified and compared the amount of pre-and postresection ECoG activity, recorded from resection margins other than the hippocampus, with variable results. Whereas some investigators have found that postresection residual epileptiform activity portends a worse prognosis, 13, 26 others have not supported this conclusion. 8, 22, 37, 43 Two of these groups combined intraoperative ECoG with a standardized temporal resection to dissociate ECoG findings from the patientto-patient surgical variability that is associated with a tailored resection strategy. Reporting on 47 patients, Tran and colleagues 43 did not find any correlation between postoperative neocortical spike frequency or incidence and seizure outcome. Similarly, Schwartz and coauthors 37 found that both the presence and mean frequency of postresection neocortical spikes were not correlated with outcomes in 29 patients. However, in both of these studies the presence and frequency of postresection spikes were analyzed without performing region-specific analyses. The extent of hippocampal resection was maximized in all patients. Subsequently, postresection ECoG was performed along the lateral and inferior temporal neocortical surfaces, but not from within the ventricle. Our results are similar to these studies: the presence of residual or new postresection epileptiform activity over the lateral or inferior temporal surfaces does not predict a worse seizure outcome, and further resection of ECoG-confirmed abnormal tissue in these regions is not warranted. This contrasts with our findings on residual epileptiform activity in the hippocampus, which does predict a worse outcome and thus warrants further resection.
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Hippocampal ECoG and TLE surgery 49 * There were considerable differences between studies concerning pathological conditions included, intraoperative anesthesia used, surgical strategies, anatomical area analyzed using ECoG, outcome criteria, and results. Abbreviations: ATL = anterior temporal lobectomy; fent = fentanyl; SA = selective amygdalohippocampectomy; sz = seizure(s); TNG = time not given; U = University. † Arabic and Roman numerals indicate class or group.
In only two previous studies have the authors specifically addressed postoperative recordings of the remaining hippocampal formation. Fiol and coauthors 13 did not find a correlation between spike location and outcome following tailored anterior temporal resection. However, in only four of 80 patients were these postresection mesial spikes, and two of these individuals experienced persistent seizures postoperatively. Cendes and coauthors 10 made recordings of the hippocampal stump in seven of their 16 patients following selective amygdalohippocampectomy; no epileptiform activity was detected in the residual hippocampus in these patients, although there was increased neocortical spiking. In contrast, in our study we included a much larger patient population to address the issue of regional postresection epileptiform activity. Without this power, it is unlikely that we would have been able to form any statistical conclusions because residual hippocampal epileptiform activity was only found in 21 of our 140 patients.
Several technical and methodological aspects of this study require addressing. Both isoflurane-induced anesthesia, used in asleep craniotomies, and administration of propofol, used as an anesthetic supplement during the craniotomy period of awake operations, can suppress interictal activity. 12, 19 All but seven of our patients underwent their operations while in a state of local anesthesia. Although propofol has been shown to suppress the median, but not the mean, frequency of interictal spikes during its administration, its EEG effects usually last less than 10 minutes following injection. 12 Our patients were allowed to awaken from propofol sedation (5-15 minutes) to the point of ECoG normalization before intraoperative ECoG recording and functional mapping commenced.
Surgical outcome criteria have varied between studies, depending on the postoperative classification scheme that is adopted. We used a strict definition, with Class I outcome being limited to patients who were either seizure free or only experienced a single seizure during the postoperative period. Simple partial auras were considered seizures, as were subsequent seizures related to drug withdrawal, substance abuse, or trauma. Our patient population included all TLE patients who underwent surgery at our tertiary referral center over a 5-year period and did not have a pathological diagnosis of intrinsic brain tumor, vascular malformation, hamartoma, or cortical dysgenesis. These lesional epilepsies are generally very responsive to surgical treatment, and inclusion of such patients would artificially improve our surgical results. In addition, we did not limit our analysis to patients with mesial temporal lobe sclerosis documented on MR imaging, another group that has been shown to have an excellent response to epilepsy surgery. 9 We included all patients, resulting in a range of pathological conditions from no hippocampal damage to marked hippocampal sclerosis. Our outcome data (67% Class I) in this unselected group of patients compares favorably with published results of other studies.
The main findings of this study remained significant following blinded pathological stratification of our patient population into MTS and non-MTS groups. As expected, a higher percentage of patients from the MTS group were seizure free. Some recent studies based on MR imaging diagnoses of MTS have reported seizure-free rates following medial temporal resection that were higher than 75%. 6, 15, 33 Our strict outcome criteria and inclusion of patients with pathologically diagnosed focal areas of neuronal CA field loss in our MTS group may have accounted for the difference between the results of these studies and our results.
Conclusions
Our results provide evidence that hippocampal resection does not need to be maximal in all TLE patients if the surgery is guided by hippocampal ECoG. Whether these findings translate into improved postoperative neurological function as a result of preserved hippocampal tissue remains to be determined.
